HANDHELD COVPUTI NG DEVI CE W TH POVER- SAVI NG NOTI FI CATI ON FI ELD OF THE

| NVENTI ON [ 0001] The i.nvention described herein relates to. a handhel d
conputing device. In 5Sparticular, the invention described herein relates to
a power-saving notification circuit for a handhel d conputing device.
BACKGROUND COF THE | NVENTI ON [ 0002] The gonventional handhel d conputing
device, such as a PDA, or a wireless 10 tel ephone, may include an

el ectroni c cal endar and/or task manager through which the user can keep

track of appINHRRTSCONTP Tt “}1?1@- | ‘ | vi ce may
al so include a rmn?fch?orre %]t}??i cat ?%}%@Birgﬁl ch m(‘iwl@%ﬁﬁhﬂ e/time
of one of the appointnents and/or to-do itens is immnent. Further, the
notificat] to signify that the handhel d conputing device
I's being mggﬁﬁm&%re recent handhel d conputi ng devi ces nmay

i ncl ude aoiBlCHNe NEBbAT &LcSh bt I ' rated citcuit is
user-progr amT]ggI%, and pl ays a&ﬁggltrelnsg g%’?gg %e%%ﬁ%gwquﬁggdiﬁ%ﬁi fR of
one Hf t hertpioi therfantrgioartitaibetl heettin rdlete® td £power 9@ e ndtifichhisn bRaghe) d
conmputin @%ﬁigéﬁ i s wi.rel.ess-enabled, the nelody integrated circuit may

al so pl a>gf‘ compRipgdeViet- ody when the handhel d conputing devi ce
receives an e-mail or a 20tel ephone call. [[0004] The nel ody 'i nt egrat ed

circuit is advantageous, since it allows the user to define a distinct
not i f i caBAGKGREIIN) OF iHE RYWENEION cati on event (eg. appoi ntnment, to-do

it i | ephone..call.) . . 1h t f the nel od

| nt g at AP P PR e e e tos s oS o wicless

notiof i catdlgihoh&Dmas5hOa8S hn BMi@hS Baleddd® 8 d/of téskrh%ﬁﬂaé?i) thetnef Wich e
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notification circuit for a handheld conputing device that al “user
to defi nésex can keemback ot appoidiments andfor tardn itamsi fTihe Anndield vemnputifp BViARRY OF

THE | WEM%!%O in‘cludg a monochrome notification LED which flashes when the date/time of
one of the appointments and/or to-do items is imminent. Further, the notification LED
may be used to signify that the handheld computing device is being charged.
15 - [0003] More recent handheld computing devices may include a melody integrated circuit.
The. melody integrated circuit is user-programmable, and plays a user-selected melody
when the date/time of one of the appointments and/or to-do items is imminent. If the
handheld computing device is wireless-enabled, the melody integrated circuit may also
play a user-selected melody when the handheld computing device receives an e-mail or a
20 telephone call. ;
[0004] The melody integrated circuit is advantageous, since it atiows the user to define a.
distinct notification (melody) for each notification event (eg. appointment, to-do item, e-
mail, telephone call). However, the power consumption of the melody integrated circuit
is significantly greater than the monochrome notification LED.

25 [0005] Therefore, there is a need for a lower power notification circuit for 2 handheld
computing device that allows the user to define a distinct notification for each

notification event.

SUMMARY OF THE INVENTION



2 [0006] According to one aspect of the invention described herein, there
I's provided a handhel d conputing device that includes a notification |anp,
a nelody circuit coupled to the notification |lanp for providing a first
type notification, an electronic switch coupled to the notification |anp
for providing a second type notificatiof, and a notification 5 controller
coupled to the nelody circuit and the electronic switch. The notification
controller is configured with a plurality of notification nodes, each
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[ 0007] According to another aspect of the invention described herein, there
i s provi deshdheldavifputiog dovice that iicdludes a natifiaattmelathpe 8 mplednejraiehdoupledttat

i ncl udes not.i.fication la .a 10 ody cj.rcuit coupled .to t

ot 1 at P RORBRHERRG, 0 PHIviGng %R §bY pphliFich iR 4fReffnic duile soupted
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type notification. The power consunption of the second type notification is
| essS t harcankrallentouied £9 the melpdy sieyit iagd the elecirooEgiwiteh. ondie notification
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conpri sescoé‘trﬁﬂﬁrr R gg#%gﬁﬁc%p%@ﬂ?gﬁg@f% Onrrreﬂ%gg’%ue(r?firl %‘glpl {ic%ho& %’83% a
nunber of coniiARitl 4 ¥ieablQUbRIUG Sthe a8EHcdth fghegOoUpl €d to a respective one of
t he nonochrone lanps. The electronic switch is coupled to one of the

nonochr orf@00Ardecordiog vo pngtheraspegtnt thyt inyprtionadgseribes heseingtgessis projaded a
notificat| . ' | el L LGUILE : st at e,
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notig i catrhélodyreilast coupdedtotthé hetification danp fel greviding sfiest fypetdod fivaiond yod
circuit in the | ow power state, and clgses the elgctronic switch. . In the
second no¥ P‘eﬁﬁ?mﬁrﬁvﬁ%@ef‘o‘ﬁﬁ%‘f df a‘lS‘Fy“‘itﬁs alion j'fpR o dﬁm_@é‘m& & peepnd dype
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athirdo e not i at1on nod the notification controller naintains
t he 25 elthefirshtype ofificetfioropen, and enabl es the nelody circuit. At |east one

LR T R M B Y T ARG
e-ng |, tBhiipReNs phahlity. of monochrome lamps. The melody circuit includes a number of
lamp driver outputs, each being coupled to a respective one of the monochrome lamps.
The electronic switch is coupled to one of the monochrome lamps.
[0009] In a first of the notification modes, the notification controller maintains the
melody circuit in a low-power state, and maintains the electronic switch open.

20 [0010] In a second of the notification modes, the notification controller maintains the
melody circuit in the low-power state, and closes the electronic switch. In the second
notification mode, preferably the notification controller is configured to periodically open
and close the electronic switch.

[0011] In a third of the notification modes, the notification controller maintains the

25 electronic switch open, and enables the melody circuit. At least one of the notification

modes is initiated upon occurrence of a user-defined notification event (such as a

calendar event (appointment), to-do item, e-mail, telephone call).



3 BRI EF DESCRI PTI ON OF THE DRAW NGS [0012] The invention will now be

descri bed, by way of exanple only, with reference to the acconpanying
drawings, in which: 5Fig. 1 is a front plan view of a handheld conputing
devi ce, according the invention described herein; Fig. 2 is a schematic

vi ew depicting functional details of thf handhel d conputi ng device; and 10
Fig. 3 i1s a schematic view of the eventnotification subsystem of the
handhel d conmputi ng devi ce. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT

15[ 0013] ferri ' s shown a handhel d conputi ng

devi ce, rJ}éﬁbggﬁigﬁkhgnggﬁgé?Rbggﬁﬁﬁgd according to one aspect of the
i nvent i orpgojeriARdBaiR WAMR IR UedE AT Yy STCxdARTe 8nll Sithd¥fcldle 16
function 'key 146 and a system not herboard (not shown) di Sposed wthin a
common hdbs acvgmpihvgingidspwiags, i ¥bich: a sel f - cont ai ned peri pheral device that
I's connected to the system not herboard. 20[0014] The function key 146
functions as a power on/off switch for the handheld

5 Fig. 1 is a front plan view of a2 handheld computing device, according the invention

described herein;

Fig. 2 is a schematic view depicting functional details of the handheld computing device;
and
10

Fig. 3 is a schematic view of the event notification subsystem of the handheld computing

device.

. DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

15 [0013] Referring now to Fig .1, there is shown a handheld computing device, denoted
generally as 100, provided according to one aspect of the invention. The handheld
computing device 100 includes a display 122, a function key 146 and a system
motherboard (not shown) disposed within a common housing. The display 122 is a self-
contained peripheral device that is connected to the system motherboard.

20 [0014] The function key 146 functions as a power on/off switch for the handheld
computing device 100, and may also function as a backlight key for the display 122.
{0015] In addition to the display 122 and the function key 146, the handheld computing,
device 100 includes a notification lamp 104, and user data input means for inputting data
to the data processing means. As shown, preferably the user data input means includes a

25 keyboard 132, a thumbwheel 148 and an escape key 160.
[0016] Typically, the handheld computing device 100 is a two-way wireless
communication device having at least voice and data communication capabilities.
Further, preferably the handheld computing device 100 has the capability to communicate

with other computer systems on the Internet. Depending on the exact functionality



conputing device 100, and may al so function as a backlight key for the

di splay 122. [0015] In addition to the display 122 and the function key
146, the handhel d conputing device 100 includes a notification |anp 104,
and user data input neans for inputting data to the data processing neans.
As shown, preferably the user data input, neans includes a 25keyboard 132, a
t humbwheel 148 and an escape key 160. [6016] Typi cal ly, the handhel d
conputing device 100 is a two-way w rel ess conmuni cati on devi ce having at

| east voice ata.c nication capabiJities. Further, preferably the
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i deptification nunber B associ ' wi, t-h each handhel d co | ng devi ce.
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20 with each handheld computing device . Tn UMTS and'GPRS_; networks, and in some =

CDMA networks, however, network access is associated with a subscriber or user of the
handheld computing device 100. A GPRS handheld computing device therefore requires
a subscriber identity module (SIM) card in order to operate on a GPRS network, and a
RUIM in order to operate on some CDMA networks. Without a valid SIM/RUIM card, a
25 GPRS/UMTS/CDMA handheld computing device may not be fully functional. Local or
non-network communication functions, as well as legally required functions (if any) such
as “911” emergency calling, may be available, but the handheld computing device 100
will be unable to carry out any other functions involving communications over the .

network. The SIM/RUIM interface 144 is normally similar to a card-slot into which a



25 GPRS/ UMIS/ CDMA handhel d conputing device may not be fully functional.
Local or non-network communi cation functions, as well . as legally required
functions (if any) such as "911" enmergency calling, nay be avail abl e, but

t he handhel d conputing device 100 will be unable to carry out any ot her.
functions involving communications over sthe network. The SIMRU Minterface
144 is normally simlar to a card-slot into which a 5 SIMRU Mcard can
be inserted and ejected |like a diskette or PCMCIA card. The SIMRU M card
can have S‘ﬁﬁ?ﬂ)‘]ﬁ e e¥r PeMEA Ak O 51,
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access nkWbrvip prapga 108 138K 120an9t only prapessysoceporunicatiop sigrsdsy e misol128,

seri al . r 4, qi.c e,,136.. a short-range
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20 [0020] The handheld computing device 100 preferably includes a microprocessor 138

which controls the overall operation of the device. Communication functions, including
at least data and voice communications, are performed through communication
subsystem 111. Microprocessor 138 also interacts with further device subsystems such
as the display 122, flash memory 124, random access memory (RAM) 126, auxiliary
25 input/output (I/O) subsystems 128, serial port 130, keyboard 132, speaker 134,
microphone 136, a short-range communications subsystem 140 and any other device
subsystems generally designated as 142.
[0021] Some of the subsystems shown in Fig. 2 perform communication-related

functions, whereas other subsystems may provide “resident” or on-device functions.



Some subsystens, such as keyboard 132 and display 122, for exanple, may be
used for both conmunication-related functions, such as entering a text
message for transm ssion over a communication network, and device-resident
functions such as a calculator or task list. 5[0022] Another such subsystem
conprises an event notification subsystem 142 that notifies the user of

t he handhel d conputi ng device 100 of the occurrence of a notification event
(eg. appointnment, to-do item e-mail, telephone call). The notification

subsystem 142 will be de cr| be tai [0023 erating system
sof t war e ﬁ%@l SB'S’FYFWE’Sﬁ ggag ! ?338“1 ‘ESPE XV%% afgr ﬁx%'f‘%eﬂlay &3%9330
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storage re¥&H degnmﬂogmnp éﬂ'éif’tlfe(‘i‘?‘r ?’Hlaf ?%P%F%@g %6%1“8 ?‘?}W@t%ﬁ?tem
pr ef er abliyotdifl vEldeb@YeAGH A8@I1 bkRRv.enabl es execution of software
applications on the 20 handheld conputing device. A predeterm ned set of

appl i cat mae}t@mammem safbvage oped by thesicragirpeessy k8 ispreferabhsstedetidnl on
: 3 Cagg%el%ﬁglﬁls 8% s ﬂ%&ﬁﬁx ilr%gnoqgrl? ﬂ%?}?{nls éaﬁgae 4 933 One set of

|ca rons m ata anc or voice cC IOﬂ
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is [0024] As shown, the flash memory 124 can be segregated into different areas for both

computer programs 158 and program data storage 150, 152, 154 and 156. These different
storage areas indicate that each program can allocate a portion of flash memory 124 for
their own data storage requirements. In addition to its operating system functions,
preferably the microprocessor 138 enables execution of software applications on the
20 handheld computing device. A predetermined set of applications that conirol basic
operations, will normally be installed on the handheld computing device 100 during
manufacturiﬁg.
[0025] One set of basic software applications might perforrn data and/or voice
communication functions, for example. Another set of basic software applications
25 comprises computer processing instructions which, when accessed from the flash
memory 124 and/or the RAM 126 and executed by the microprocessor 138, define a
‘notiﬁcation controller 102. The notification confroller 102 interacts with the

aforementioned event noftification subsystem 142, and selects between the different-



notification types offered by the notification subsystem 142. The
notification controller 102 will be described in detail below 100261 A
preferred software application nay be a personal information manager (NM
application having the ability to organize and nanage data itens rel ating
to the user of 5 the handhel d conputing~device such as, but not limted to,
e-mai |, cal endar events, voice nmails, appointnents, and task itens.
Naturally, one or nore nenory stores woul d be avail abl e on the handhel d
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pr ocess e dotrgspohding alata ifemat stened surbasgediatedd ith anhost putpute dystem.  Further
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128. A usgiwostf 118 handigdilry 23/ oGibEyset dexs, Caed0 pBlY 3860 GofMass data
items such as emmi| nessages for exanple, using the Keyboard 132, which is
pref er ab?%%ﬁ%?@t%‘béﬁﬁ?mﬂ&ﬂé}fi@ng&r tgblgrsubgystasm dde, andbinstallpddt,a i n

copi unct jon s\l e ARE 154 Lh5h-Po56i L AL -devi ce 128.
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Al ternative voice or audio 1/0 subsystens, such as a voice nessage

recor di rRppbiesiopst may ARapley dectipaics dorpneenfiagtions wnd pehedheich Gpapinli ng |

dey ce A MR R Ui L Rarsik tyl ferably
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of a voice call r other voice,call related.infaornmation for exampl e.
page download will be processec? by The conunum%ation subsystem 111 and input to the

microprocessor 138, which preferably further processes the received signal for output to
the display 122, or alternatively to an auxiliary /O device 128. A user of the handheld
25 computing device 100 may also compose data items such as email messages for example,
using the keyboard 132, which is preferably a complete alphanumeric keyboard or
telephone-type keypad, in conjunction with the display 122 and possibly an auxiliary I/O
device 128. Such composed items may then be transmitted over a communication

network through the communication subsystem 111.



[0029] Serial port 130 in Fig. 2, would normally be inplenmented in a
personal digital 10 assistant (PDA)-type handhel d conputing device for

whi ch synchroni zation with a user's desktop conputer (not shown) may be
desirable. The serial port 130 enables a user to set preferences through an
external device or software applicationsand woul d extend the capabilities
of the handheld conputing device 100 by®providing for information or

sof tware downl oads to the handheld conmput i ng devi ce 100 ot her than through

awrele m‘run cation network 0030 cation b t ens
140, " sucng2E RGeS PomReEHE, s ARERiAR OF Mol Cmetiie dpideonal
conponent j o REQY IR rEQUiveaNTPRNN GBhidoNeREANE TR &%tgﬁ qd%%géeﬁ J34

conmputing device 100 and different Systens or devices,
necessar idnyg signabs for transmoiesion eenuld-be geneaatpd by atmmrq:hoayﬂﬁémAlt@maﬁw voltel ude

an 20infrare and ass ated circuits and ¢onponents or
B ot oot IPF O PTG, SHR B Boyoiten TIoeEr dPe R oSBT B g A0 be
si md ar | Ynanaklnedh sy $he Mindtah é@ﬁi deviBO380. Fmo@#d&‘&b% ah#8 signal

af orenenti oned event notification su stem 142. As
notifi catontmlt sy pferably) aceompdistndi mm%rethlm@hfﬁheaspeMrllaﬁpdmp&y 122rehpdy

circuit 6 ,cou d.to.the no |f1cat d an el,ectropnic switch
To6. ooupfitn HeanBa i phividd i Aficaionian B¢ iANBLPLS srlill PRy it o 4 o ¢
106 i.ncl usﬁeemawuierwidatbhmraa@amﬂhwéﬂﬂﬂeyemh{alet he subsystemthat drives

t he speaker 134. 00325 Further, typically the notification lanp 104 is a
tr| _ col olfi029h Serialhpart d30yiniKgs2. weeld mhgmnmnte@mfa@mnﬂ digital

f L, 104 d,a bl
207 0 gt PR AT Mol ubod Rkt A0 fefontbfiol et 30528 4 by
a corrrmndédkaﬂﬁcpﬁﬁlﬁm (nenshowhi)weaychie ddsiralstbo Tihe sbrtalpoder 30t cﬁﬁﬁleb Radkser 3 Qet

notificatign |lanp, 104 is not so limted hy ma conpri se any nunber of
col our edpllegﬂﬁfgws dhrpngh 2o  gpvice mpsso © PRRbcANeR  andhwomlk F¥ipich theon

| anp 104, dﬁﬂﬂiﬁ@mﬂ the 1%1%]191& E@flﬁutﬂigf fievieatrion- Wlﬁ%QQg”%}OﬁE&ﬂﬁoha&p S
The notification |anp 104 may al so
software downloads to the handheld computing device 100 other than through a wireless

15 - communication network.
[0030] Other communications subsystems 140, such as a short-range communications
subsystem, is a further optional componeﬁt which tﬂay provide for communication
between the handheld computing device 100 and different systems or devices, which
need not necessarily be similar devices. For example, the subsystem 140 may include an
20 infrared device and associated circuits and components or a Bluetooth™ communication:
module to provide for communication with similarly enabled systems and devices.
[0031] Fig. 3 depicts the aforementioned event notification subsystem 142. As shown,
thé event notification subsystem 142 comprises the notification lamp 104, a melody
. circuit 106 coupled to the notification lamp 104, and an electronic switch 108 coupled to
25 the notification lamp 104. Preferably, the melody circuit 106 mclude an audio outpui in
communication with the subsystem that drives the speaker 134.
[0032] Further, typically the notification lamp 104 is a tri-colour lamp that comprises
three monochrome LEDs. Preferably, the notification lamp 104 includes a red LED 104,
a green LED 104g, and a blue LED 104b that are disposed within a common housing, and



5 conprise a nunber of simlarly-coloured | anps, each having a respective
illumnation intensity. Variations on the foregoing will be apparent and
are intended to be enconpassed by the invention, as defined by the appended
claims. [0033] The nelody circuit 106 is an integrated circuit that is
mount ed on the not herboard of the handhgld conmputi ng devi ce 100.

Preferably, the nelody circuit 106 10i s“user-progranmable with one or nore

tunes that can be played through the speaker 134 in response to the
t he, user, downl oads

notification eyven, associated with the tune. Typically,

Tones. to HREnERGhiT & CHMAUE FAboant ders: dBs e sl thdcgeed §90 st ne
Wi r el eSS COMEbE BahyPD0N RS MOId6- lirRitsd!by ARl oMl YanG st |

ML2870A. l%034] s ody circui ¥ 10% has a trﬁﬁe“ge‘{"g'?f}i"ﬁgﬁ%" t drq%lé’ﬁ’

whi ch t heandésiramjows o€ drops. 1 5o 0Btdnse,ntbe inbtifidatifn tang 10 endyocophmise obecor

mel ody circuit.. 106 al so in¢ludes,a nunber of_lanp.driver out s, each
coupl ed tB% ﬁ!’@é : T?Pio"lfﬁ TRPnqehrome, larpps or;g‘q_g%ég%@ﬁ, 1%4gbﬁf¥3%alﬂqrough
a respectdopfprista’ fithbdr oF dihBGIyaDIEed 12954 P Bavi i Rl

out g’ats al IM@V_\/ t he mel ody ci rcu?t 106 to ;ufﬁ;ﬁgawn%%%gﬁsg%vlféggm%%?
1049, 104utensityandVeristionz0pnOth] forpgiing| Will - behaeppaztrtdgnd i are uintentled fol dehes

the LEDs 104r, 10 104b in syn onization to 1 he nelody being played
through ERETMSSRETY R IeREPa; HeRrgt bf e hBebRy SR ¢ 106 rmy be
pr ogr ammpgdIBp THe! Yneldty, EivcMitCYOS CisOhnt eegemb@f fivdudt ahmalis TRGLREE fbriigt%& he

LEDs 104r, 104g, 104r, so_that the_colour of the nulticolour |anp _
vari es i motharbeardof g hyndheld eomapytingodnyicerH]0n obwferatly, tetmelpdyriranit 106

. : NI . 110 .
celDbe o hehpRenfinirbto AT oft b iofdhunk B bitPhd SBkEd ot e SHEREF 196,
current - ini méspong: te thes motifitdtion evannmecdistdd i with cthé anyi t'hyﬁibﬁl;é Qﬁﬁ Ly 104r,
but is i el with t t-ljmgi i st 109r and _t he

bt S B Bt e Snlo Lm0 el etors 00T ad Lhe

Pr ef er ablytrelchd Borfhi{ch A otk (A ohABHIE AEGyP it I0RITIG M BMANG 2

drain/source termnal that is coupled to the red LED 104r through the
cur r ent - [603#1 The melediseivguit 136 hashe twieastechiripat Swpeghhwhid the ahelddss ciacuit

92481 0256 PR ek SuN B . A s LRI o il PRushecl o1

lamp driver outputs, each coupled to a respective one of the monochrome LEDs 104r,

104g, 104b through a respective current-limiting resistor 109a, 109b, 109¢c. The lamp
driver outputs allow the melody circuit 106 to turn the monochrome LEDs 104r, 104g,
" 104b on and off. : _

20 [0035] Typically, the inelody circuit 106 flashes the LEDs 104r, 104g, 104b in
synchronization to the melody being played through the speaker 134. Alternately, the
melody circuit 106 may be programmed to vary the duty cycle of the on/off interval for
each of the LEDs 104r, 104g, 104z, so that the colour of the multicolour lamp 104 varies
in synchronization to the melody.

25 [0036] The notification subsystem 142 alsc includes a current—limiting resistor 110,
connected in series with one of the three monochrome LEDs. In the example shown, the
current-limiting resistor 110 is connected in series with the red LED 104r, but is in
parallel with the cumrent-limiting resistors 109r and the corresponding lamp driver output

of the melody circuit 106.



5monochrome LED 104r. Alternately, the electronic swtch 108 may maintain

t he nonochronme LED 104r continuously on. [0038] It should be understood
that the current-linmting resistor 110 and the electronic switch 108 need
not be connected to the red LED 104r, but can be connected to any of the
nonochronme LEDs 104. For instance, if ;1[ Is desirable to notify the user of
an active 10 Bluetooth connection, th Gurrent limti ng resistor 100 and
the electronic switch 108 coul d be connected to the blue LED 104b. Further,

the notification subsystem 142 is not |imted to having.only one, el ectronic
swi toh 10803k Profarabluie clRstaricritihel (5 CHpIFSt & PSS JAPIE SRRYSORE cach

| fot ik GaLd : Ik .
e e e T s

circuit 0 eledtfoniaswvitete 08 inchries angatagbapeiifiputavhicly inosed todwear the lklactrohie
el ectronic switch 108, Further, the resistance, of the.current-|limti
resi st or $Witsh 108 o aud pffan, I’I?fﬁ‘l‘l%ftﬁ? ﬁ&@ﬂ’l“f’é‘?ﬁ‘tﬁ?‘i mtgt pF’é?;‘%ﬁi‘lbf Eﬁb&%
Accar di ngl su ' f ond | figati.on l.a
Q di NG} Ynoc P PitehRclg! @1 E6RRAPALE 11083 Ilad daifiin o

el eCctronic switc i's less than"that o he first notification type
(vi a el egkynochrozas LEDA®Yr c@Gfr@0ddy oAs di scussed above, the m croprocessor

138 is in_physical mruni cati.on wi.th the notj.fication bsystem 142.. In
par ti cul AP35} i shiud B ridastond ek the i lmisins skt L0 aad ihe Flecdip| o
to the t UpRcF]08Geed RBLDe %nﬂe@i%d%"tﬁé’)‘e@ﬂiﬂﬂ@r,l@ﬁbca’l‘ﬂ%&é}ﬁw&%&%'lﬁﬁ?%ﬂ nput
of the electronic switch 108. The notification controller 102 is defined by
a set of teompoedwope 8ERsIMy Fordnstanes it isydasiablate netibeiie agennf anrastive

m ¢r.oprocessor,, 138 25 fromth M. 126 e ,

nothf i caﬁ?'b‘%o%% n?OPBF‘f%é’P’ c‘lnsrg%tolﬁsi f)jil'%eié f %"is??{e{(?(ﬁ (r‘;#e‘d s&é'%;I geg%‘ﬁ%ﬁ%uf&%& {R8

nel ody Cié@llive chfiectanN® thodl@LEDXEb, iFuptitr, die fidtification ubsysens M3 8hot 08,

t hrough t he hardware connections of the m'crgpr_oces or '}38’ [0041] The
noti fi calimisdcdterhaving enly ne eleclermie sptrkd98y 'Hs’éﬁs‘?eé‘ié’ﬁ? d, Byclude 2 8903FRte abl e

that is pajnt.al h 2ind bemRLeakEaMAakAnSlodr age areas 150, 152, 154
and 150 JECRoEt Fffich For¥aeh Bl ‘
[0039} The melody circuit 106 requires a high frequency clock (approximately 13 MFHz),

15 which causes the melody circuit 106, when active, to consume significantly more power
than the electronic switch 108. Further, the resistance of the current-limiting resistors
109 is less than tﬁat of the current-limiting resistor 110. Accordingly, the power
consumption of the second netification type (via electronic switch 108) is less than that of
the first notification type (via melody circuit 106).
20 [0040] As discussed above, the microprocessor 138 is in physical communication with
the notification subsystem 142. In particular, the microprocessor 138 includes /O
" channels that are coupled to the tune select input of the melody circuit 106, and the
gate/base input of the electronic switch 108. The notification controller 102 is defined by
a set of computer processing instructions which are executed by the microprocessor 138
25 from the RAM 126. In effect, therefore, the notification controller 102 is coupled to the
tune select input of the melody circuit 106, and the gate/base input of the electronic
switch 108, through the hardware connections of the microprocessor 138.
[0041] The notification controller 102 also comprises a user event notification table that

is maintained in one of the program data storage areas 150, 152, 154 and 156 of the flash



11 menory 124. Through the notification controller 102, the user associates
a notification event (eg. appointnent, to-do item e-mail, telephone call)
with a desired notification type. For instance, through the notification
table, the user mght configure the notification controller 102 to: 5(1)
pl ay one tune when an e-mail arrives; (2) play another tune and
flash one or nore of the LEDs 104 in sjﬁchronization with the tune upon

receipt of a telephone call, and/or (3) flash (or turn on) the red
fii nt ment .

LED 104r a predetermned tine priar to t o ncenment of .an a

01 0042] meHBoRoR Y | Daiongh tunpieen conofi T PRCORT Piscie PCLiioBaot
four noti .&a{g 0 Oesent | B-db §tbfnSte-Rbil! REphohd ChBRWitNa WREESH ndiioati
notifi cate}cvgn ghtg?é)qﬁ er %02 mai ntain'; t_heplrlriel odymgi rlcu?t_ 106 ina o

| ow povertyme. sFarensamsee thmngh nthiennefificatioh etablep cthieonser  mughtc borift@®rotha. |1 n
t hi s node, .ao event nﬁéljfica_tion I's provided, and the power consunption of
noti fi ca@PBHc&ippLpairg W25 i ni mal . 15[ 0043] In a second of the

not isf i cation W?ﬁﬁaygﬁ@mﬁgwﬂeh%@ﬁgﬂgﬁme@ol_l er 102 maintains the

el eCtronic swt 108 open, enables the nel ody circuit 106, and di sabl es
the | anp dri ve(2)pléyaather tine esp Sasheonwon ineraeftihe ddilde1¢f inssymolronization on

event, the,notification controller 102.selects the nmelody that the user _
associ at W\Eﬁ?ﬂf@?’ﬂ@?’bﬁ?‘:ﬂpg@kﬁ?d qnﬁic'&fgﬁ“gzorevent, and transmits a conmand
to the nel ody gy gasnt (&%rﬁwn%&hamcmgf 1043 ppedebRhindde tidR) pHYr 102 Uhd

response, the mélody circuit 106 plays the selected nel ody over the speaker
134. Thi sommepenneent oban apipumianent.o sanpl e notification (1), discussed above.

109841 | ogiiat Bht doRbichlls Oftbiief b5 9 alIBUshcight2 Wh ot 16AL FAR RRAREER] o

modes. In a first of the notification modes, the notification controller 102 maintains the

melody circuit 106 in a low-power or sleep state, and maintains the electronic switch 108
open. In this mode, no event notification is provided, and the power consumption of
notification subsystem 142 is minimal.

15 [0043] In a second of the notification modes, the notification controiler 102 maintains the
electronic switch 108 open, enables the melody circuit 106, and disables the lamp driver
outputs. In response to the occurrence of a notification event, the notification controller
102 selects the melody that the user associated with the partlcular notification event, and
transmits & command to the melody circuit 106 for playback of the appropriate melody.

20 In response, the melody circuit 106 plays the selected melody over the speaker 134. This
response corresponds to sample notification (1), discussed above.

[0044] In a third of the notification modes, the notification controller 102 maintains the
electronic switch 108 open, enables the melody circuit 106, and enables the Ianip driver
outputs. In response to the occurrence of a notification event, the notification controller

25 102 selects the tune that the user associated with the particular notification event, and
transmits a command to the melody circuit 106 for playback of the appropriate melody.
In response, the melody circuit 106 plays the selected melody over the speaker 134, and
flashes the LEDs 104 in synchronization with the selected melody. This response

corresponds fo sample notification (2), discussed above.



el ectronic switch 108 open, enables the nmelody circuit 106, and enables the
| anp driver outputs. In response to the occurrence of a notification event,
the notification controller 25 102 selects the tune that the user
associated with the particular notification event, and transmts a conmand
to the nelody circuit 106 for playback t he appropriate nelody. In
response, the nelody circuit 106 plays e sel ected nel ody over the speaker
134, and flashes the LEDs 104 in synchronization with the sel ected nel ody.

Thi ds to.sanple potification (2), di b 12
Lo0as] 1 bR s Raeca i TR AP IR e il BB I8 a8 Kb cui o
106 i s f WdeyarRRST fld vl cohdtRntRWRIT tRORSHATALA @uﬁgyﬁkﬁflmfsiaft itS Aok Bitum.

subsystem'142 is at its maxi mum [0046] In a fourfh of the notification
nodes, t HO04a Infd fomrthof thomtifidalion mi@izsthe motificationtventrellod 0 inaintiits he6 i n

t he | ow power, or_ sl state, The notification cantrol.l.er..102 :
i ol sy Stdt OB B Bectow e Y bt sletR 188, Tt nobkEiiaho Farilien, 1021 -
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controller 102 may maintain the electronic switch 108 cl osed, thereby

t ur ni ng D ddérdotflashren DEDIT] Gidteraaiolyl fheawsifigatéon cqi@iien 107 may maietain the

nonochr o ED 104y .'i 5,00 (of eriodical |y on he L0 _consunption
of ot 1 1 FlestP s, DEceledeth ARRET Rirhis, the frschE EFE, tndroesitighl, o
than thappin the first notificati on node. However,. since the nelody circuit
106 is.in the | ow power or_sleep state, the power consunption of

not i fi calQQ47] Sinesy she manpghiomq HeEP o dP4n ik 0oR £ (0 apFrindieablife ond  ghee@oweer t han
th in j i £ i . . .. the er can
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present inventiqn is defined by the clai appended ,hereto, wth the
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nodi fications to the forégolng enbodi ments_whi ch, - al though not explicitly
di scussertshlbribe nserdan gontrelqearer connmptine gfibe opéliestiontsubsystann 1 42 fhyro

d eB ned f?lg lfonﬁcﬁpo%elﬁg&dse%c%%r each desired notification event. '
10048] The present invention is defined by the claims appended hereto, with the

foregoing description being merely illustrative of a preferred embodiment of the

invention. Those of ordinary skill may envisage certain modifications to the foregoing

embodiments which, although not explicitly discussed herein, do not depart from the
20 scope of the invention, as defined by the appended claims.



CLAI M5S: 1. A handhel d conputing device conprising: a notification lanp; a
nmel ody circuit coupled to the notification lanp for providing a first type
notification via the notification lanp; an electronic switch coupled to the
notification anp for providing a second type notification via the
notification | anp, the second type notification having a power consunption
| ess than that of the first type notifiﬁgtion; and a notification
controller coupled to the nelody circuit”and the electronic switch for
sel ecting between the notification types. 2. The handhel d conputing device
as claimed in claim1, wherein the first type notification conprises
varying a visual output of the notification lanp in synchronismwth a
mel ody. 3. _The gandheld conmputing device as clainmed in claim?2, wherein
the first dneAeond type notifications each conprise a notification of
occurrence of an event. 4. The handhel d conputing device as clainmed in
claim 3, wherei ns gaeiheld dobputihEddicecmprisigs an i ncom ng communi cation. 5.
The handhel d conputing device as clained in claim4, wherein the
notification corgﬁ@iﬁcgﬁoﬂlgm?pnfi gured with a plurality of notification
nodes, in a first of the notification nodes, the notification controller
mai ntaining the ﬂﬁkﬁ@i/cﬁémﬁ%bieﬂ?o&e'n@ﬁﬁéwwﬁﬂmﬁﬁ £r Provadifl Wik tyeni Ng t he
el ectronic switch open; in a second of the notification nodes, the
notification comoatifichtem vimthematificatigndampiel ectroni c swi tch open, and
enabling the nelody circuit. 14 6. The handhel d conputing device as
claimed in cl ai nanslecoriceimitch nourhesl todbonatifivation lamatfprpronding a seprnd type
2\(,)\: ![ I:Ihcat lon ConItlJH 1c£t?orn lg {He%%laﬁgal,t{oﬁ IQI‘HE,QEe ?e@gn(? 4)’8(? ﬁéﬁﬁ&ﬁoﬁhﬁﬁﬁé Q B&VGGI'
consumption less than that of the first type notification; and

a notification controller coupled to the melody circuit and the electronic switch

for selecting between the notification types.

2. The handbeld computing device as claimed in claim I, wherein the first type

notification comprises varying a visual output of the notification lamp in synchronism

with a melody.

3. The handheld computing device as claimed in claim 2, wherein the first and

second type notifications each comprise a notification of occurrence of an event.

4, The handheld computing device as claimed in claim 3, wherein one of the events

comprises an incoming communication.

5. The handheld computing device as claimed in claim 4, wherein the notification
controller is configured with a plurality of notification modes, in a first of the notification
modes, the notification controller maintaining the melody circuit in a low-power statc,
and maintaining the electronic switch open; in a second of the notification modes, the

notification controller maintaining the electronic switch open, and enabling the melody

circuit,



7. The handhel d conputing device as clainmed in claim®6, wherein the
notification lanp conprises a plurality of nonochrone | anps, and the nel ody
circuit includes a plurality of lanp driver outputs, each said |anp driver
out put being coupled to a respective one of the nonochrone |anps. 8. The
handhel d conputing device as clained in claim7, wherein the nonochrone

| anps conprise a plurality of differentlx-coloured nonochrone | anps. 9.
The handhel d conputing device as claineé inclaim?7, wherein the electronic
switch is coupled to one of the nonochrone | anps. 10. The handhel d
conputing device as clainmed in claim®6, wherein the notification |anp
conprises a tri-coloured LED. 11. A notification circuit for a handheld

conmput i ng Vi C onprising: .a not.ificat.lon. X . i iyt coupl ed
to the notﬂ?icaﬁﬁgﬁmggﬁ%fg%%mﬁw @FHF%E“Q&?@?§¢9@@%%ﬁ%%?%$$¥%§fgﬁmgia t he
notificati afbtifiostivn raadt, thie netificdtioa Rbstrslldr perfodicllylopehstand ichsesthe Electeatic on
| amp for providing a second type notification via the notification |anp,
t he second WE@- noti.fication having a power consunption |ess than that of
the first type notification. 15 13. The notification circuit as clained
in claim12, wherein the first and second type notifications each conprise
a notificatjon ofhedfdid®EsiBRingdBviey &¢laimedi4n clhiie 6/ whéréin tld nodificationcui t  as
claimed in claim213, wherein one of the events &onpri ses an, i hcom ng
comMuni cat i lemp comprises a plurality of monochrome lamps, and the melody circuit includes a

plurality of lamp driver outputs, each said lamp driver output being coupled to a

respective one of the monochrome lamps.

8. The handheld computing device as claimed in claim 7, wherein the monochrome

lamps comprise a plurality of differently-coloured monochrome lamps.

9. The handheld computing device as claimed in claim 7, wherein the electronic

switch is coupled to one of the monochrome lamps.

10.  The handheld computing device as claimed in claim 6, wherein the notification

lamp comprises a tri-coloured LED.

11. A notification circuit for a handheld computing device, comprising:

a notification lamp; a melody circuit coupled to the notification lamp for

providing a first type notification via the notification lamp; and

an electronic switch coupled to the notification lamp for providing a second type
notification via the notification lamp, the second type notification having a power

consumption less than that of the first type notification.

12.  The notification circuit as claimed in claim 11, wherein the first type notification

comprises varying a visual output of the notification lamp in synchronism with a melody.



15. The notification circuit as clained in claim214, wherein:

notification |lanp conprises a plurality of nonochrone | anps,

t he
and t he nel ody

circuit includes a plurality of lanp driver outputs, each said |anp driver
out put being coupled to a respective one of the nonochrone |anps. 16. The
notification circuit as clainmed in claim15, wherein the nonochronme | anps
conprise a plurality of differently-colqyred nonochrome |anps. 17. The
notification circuit as clained in claim16, wherein the electronic switch
is coupled to one of the nmonochrone |anps. 18. A handheld conmputing device

conprising: a notification [anp conprises a plurality of

di fferently-col oured nonochrone |anps; a nelody circuit coupled to the

notificati O{Buldar%efn%{i it !c??ﬁﬁg?fflgj%rx{pea' MBS 190k hdrdif #e M8y ankdi8comRIRRY

circuit inc ing a plurali

river outputs, each said |anp driver

out put bei ngptificatpine dadhccomprias paotification p€ocrhirreie afenevéntone | anps; an

el ectronic switch coupled to one of the nonochrone |anps for

providing a

second type notification, the second type notification having a power

consunptio n;ﬂ;{ gg ﬁ{[%egrﬁ%gEﬂ?&n c?lfcui% Qf%l . e?tnrlr%?éﬂg Ig,%ﬁéréiﬁ%hé Sf'the %9911: 16 a

notificatio rcouple
swi tch comprises an incoming communication.

ody circuirt and the electronic

15.  The notification circuit as claimed in claim 14, wherein: the notification lamp

comprises a plurality of monochrome lamps, and the melody circuit includes a plurality

of lamp driver outputs, each said lamp driver output being coupled to a respective one of

the monochrome lamps.

16. The notification circuit as claimed in claim 15, wherein the monochrome lamps

comprise a plurality of differently-coloured monochrome lamps.

17. The notification circuit as claimed in claim 16, wherein the electronic switch is

coupled to one of the monochrome lamps.

18. A handheld computing device comprising:

a notification lamp comprises a plurality of differently-coloured monochrome

lamps;

a melody circuit coupled to the notification lamp for providing a first type

notification, the melody circuit including a plurality of lamp driver outputs, each

said lamp driver output being coupled to a respective one of the monochrome

lamps;

an electronic switch coupled to one of the monochrome lamps for providing a

second type notification, the second type notification having a power

consumption less than that of the first type notification; and



for selecting between the notification types, the notification controller
being configured with a plurality of notification nodes, in a first of the
notification nodes, the notification controller naintaining the nel ody
circuit in a |lowpower state, and nmaintaining the electronic swtch open;
in a second of the notification nodes, the notification controller

mai ntai ning the nelody circuit in the | qy power state, and closing the
electronic switch; in a third of the notification nodes, the notification
controller maintaining the electronic switch open, and enabling the nel ody
circuit. 19. The handhel d conputing device as clained in claim 18, wherein
in the second notification node, the notification controller periodically

opens and clos €S, LBl G ARG c%m.)lte& B the melody circuit and the electronic switch

for selecting between the notification types, the notification controller being
configured with a plurality of notification modes, in a first of the notification
modes, the notification controller maintaining the melody circuit in a low-power
state, and maintaining the electronic switch open; in a second of the notification
modes, the notification controller maintaining the melody circuit in the low-power
state, and closing the electronic switch; in a third of the notification modes, the
notification controller maintaining the electronic switch open, and enabling the

melody circuit.

19.  The handheld computing device as claimed in claim 18, wherein in the second
notification mode, the notification controller periodically opens and closes the electronic

switch.



